(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 926 738 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) IntCi S: H01L 27/146 




30.06.1 999 Bulletin 1 999/26 






(21) 


Application number: 98310660.0 






(22\ 


Date of filina* 23 12 1998 






(84) 


Designated Contracting States: 


• 


Sugawa, Shlgetoshl, Canon Kabushiki Kaisha 




AT DC Cn CY uc DK cS PI rn GB GR Ic IT LI LU 




Tokyo (JP) 




MC NL PT SE 


• 


Koizumi, Toru, Canon Kabushiki Kaisha 




Designated Extension States: 




Tokyo (JP) 




AL LT LV MK RO SI 


• 


KochI, Tetsunobu, Canon Kabushiki Kaisha 








Tokyo (JP) 


(30) 


Priority: 26.12.1997 JP 36108497 


• 


Ueno, isamu, Canon Kabushiki Kaisha 








Tokyo (JP) 


(71) 


Applicant: CANON KABUSHIKI KAISHA 


• 


Hlyama, HIroki, Canon Kabushiki Kaisha 




Tokyo (JP) 




Tokyo (JP) 


(72) 


Inventors: 


(74) 


Representative: 


• 


Sakural, Katsuhlto, Canon Kabushiki Kaisha 




Beresford, Keith Denis Lewis et al 




Tokyo (JP) 




BERESFORD & Co. 


• 


Ogawa, Katsuhlsa, Canon Kabushiki Kaisha 




2-5 Warwick Court 




Tokyo (JP) 




High Holborn 








London WC1R 5DJ (GB) 



(54) Solid-state image pickup device 



(57) To optimize the layout of a pixel portion, there 
is provided a solid-state image pickup device including 
a photoelectric conversion portk>n. a charge transfer 
portion for transferring signal charges generated in the 
photoelectric conversion portion, and an amplifier por- 
tion for amplifying a signal corresponding to the signal 



charges transferred from the charge transfer portion and 
outputting the signal, wherein a plurality of photoelectric 
conversion portions, a plurality of charge transfer por- 
tions, and a plurality of amplifier portions are arranged 
in the row or/and column directions, and the charge 
transfer portion and the amplifier portion which are clos- 
est to each other are connected. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a solid-state 
image pickup device and an image picl^up system using 
the same and, more particularly, to a solid-state image 
pickup device having a plurality of photoelectric conver- 
sion portions arrayed in the row and column directions, 
a charge transfer means for transferring signal charges 
generated in the photoelectric conversion portions, and 
an amplifier means for amplifying a signal correspond- 
ing to the signal charges transferred by the charge trans- 
fer means and outputting the signal. 

Related Background Art 

[0002] There are conventional solid-state image pick- 
up devices which use photodiodes as photoelectric con- 
version portions and move photocarriers stored in the 
photodiodes using a PET or CCD. These solid-state im- 
age pickup devices are used for various apparatuses 
such as solar ceils, image cameras, copying machines, 
and facsimile apparatuses and also improving In their 
conversion efficiency and integration density. 
[0003] A device of FET moving scheme is known as 
a MOS solid-state image piclcup device. For example, a 
solid-state image pickup device called a CMOS sensor 
is disclosed in Japanese Laid-Open Patent Application 
No. 09-46596. The arrangement will be briefly described 
below. 

[0004] Fig. 1 is an explanatory view showing a pixel 
arrangement corresponding to one pixel of a CMOS 
sensor disclosed in Fig. 8 of Japanese Laid-Open Pat- 
ent Application No. 09-46596. 

[0005] As shown in Fig. 1 , one pixel has a photodiode 
portion PD, a transfer switch MS11 for transferring sig- 
nal charges from the photodiode portion PD, an ampli- 
fier means MS14 for amplifying the transferred signal 
and outputting it, a selection switch MS13 for selecting 
the pixel, and a reset switch MS1 2 for clearing the re- 
maining signal charges and resetting them to a potential 
VR. Signals <^TX. ((»RES, and <|>SEL are used to control 
the transfer switch MS11, reset switch MSI 2, and se- 
lection switch MS 13, respectively. 
[0006] For the above solid-state image pickup device, 
an optimum layout of building members (transfer switch, 
amplifier means, selection switch, and reset switch) of 
a pixel Is not disclosed. According to the study by the 
present inventors, in certain arrangements of pixel build- 
ing members or interconnections, crosstalk frornthe sig- 
nal <t)RES or <t)SEL poses a problem, the fill factor k>wers 
due to interconnections, or the sensitivity lowers due to 
an increased capacitance in the presence of intercon- 
nections. 



SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to pro- 
vide an optimum layout of building components around 
s a photoelectric conversion portion. 

[0008] In order to achieve the above object, according 
to an aspect of the present invention, there is provided 
a solid-state image pickup device comprising a photoe- 
lectric conversion portion, charge transfer means for 
transferring signal charges generated in the photoelec- 
tric conversion portion, and amplifier means for ampli- 
fying a signal corresponding to the signal charges trans- 
ferred from the charge transfer means and outputting 
the signal, wherein a plurality of photoelectric conver- 
sion portions, a plurality of charge transfer means, and 
a plurality of amplifier means are arranged In row or/and 
column directions, and the charge transfer means and 
the amplifier means which are closest to each other are 
connected. 

[0009] According to another aspect of the present in- 
vention, there is provkied a solid-state image pickup de- 
vice wherein a plurality of photoelectric conversion por- 
tions are arranged in row and column directions, and 
charge transfer means for transferring signal charges 
generated in the photoelectric conversion portions are 
arranged in the row and column directions in corre- 
spondence with the photoelectric conversion portions, 
and reset means for resetting the charge transfer means 
or the charge transfer means and the photoelectric con- 
version portions corresponding to the charge transfer 
means are arranged on one side of an array direction of 
the charge transfer means, and amplifier means for am- 
plifying a signal corresponding to the signal charges 
transferred from the charge transfer means are ar- 
ranged on the other side of the array direction of the 
charge transfer means. 

[001 0] According to still another aspect of the present 
invention, there is provided a solki-state innage pickup 
device wherein a plurality of photoelectric conversion 
portions are arranged in row and column directions, and 
charge transfer means for transferring signal charges 
generated in the photoelectric conversion portions and 
reset means for resetting the charge transfer means or 
the charge transfer means and the photoelectrk: con- 
version portions are arranged in one of the row and col- 
umn directbns around the photoelectric conversion por- 
tions, and amplifier means for amplifying a signal corre- 
sponding to the signal charges transferred from one 
photoelectric conversion portion and outputting the sig- 
nal is arranged in the other direction different from the 
one direction of the one photoelectric conversion portion 
around which the charge transfer means and the reset 
means are arranged or in the other direction around an- 
other photoelectric conversion portion in a diagonal di- 
rection, the amplifier means being arranged on a side 
closest to the one photoelectric conversion portion. 
[0011] According to still another aspect of the present 
invention, there is provided an image pickup system 
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comprising a solid-state image pickup device including 
a photoelectric conversion portion, charge transfer 
means for transferring signal charges generated in the 
photoelectric conversion portion, and amplifier means 
for amplifying a signal corresponding to the signal 5 
charges transferred from the charge transfer means and 
outputtingthe signal, wherein a plurality of photoelectric 
conversion portions, a plurality of charge transfer 
means, and a plurality of amplifier means are arranged 
in row or/and column directions, and the charge transfer 
means and the amplifier means which are closest to 
each other are connected, and a signal processing cir- 
cuit for processing the signal output from the solid-state 
image pickup device. 

[0012] With the above arrangement, a high fill factor 
and high sensitivity can be obtained. 
[001 3] Other objects, features, and advantages of the 
invention will be apparent from the following specifica- 
tion and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Fig. 1 is a view showing one pixel of a solid-state 
image pickup device; 

Fig. 2 is a view showing a schematic layout of a sol- 
id-state image pickup device; 
Fig. 3 is a view showing another schematic layout 
of a solid-state image pickup device; 
Fig. 4 Is a view showing a schematic layout of a sol- 
id-state image pickup device according to the first 
embodiment; 

Fig. 5 is a view showing a specific layout of the solid- 
state Image pickup device according to the first em- 
bodiment; 

Fig. 6 is a view showing the specific layout of the 
solid-state image pickup device according to the 
first embodiment; 

Fig. 7 Is a view showing a schematic layout of a sol- 
id-state Image pickup device according to the sec- 
ond embodiment; 

Fig. 8 is a view showing a modification of the sche- 
matic layout of the solid-state image pickup device 
according to the second embodiment; 
Fig. 9 is a view showing another modification of the 
schematic layout of the soikl-state image pickup de- 
vice according to the second embodiment; 
Fig. 10 is a view showing still another modification 
of the schematic layout of the solid-state image 
pickup device according to the second embodi- 
ment; 

Fig. 11 is a view showing still another modification 
of the schematic layout of the solid-state image 
pickup device according to the second embodi- 
ment; 

Fig. 12 is a view showing a specific layout of the 
solid-state image pickup device according to the 



second embodiment; 

Fig. 1 3 is a view showing the specific layout of the 
solid-state image pickup device according to the 
second embodiment; 

Fig. 14 is a view showing the circuit arrangement of 
a pixel portion of the solid-state image pickup de- 
vices of the first and second embodiments; 
Fig. 1 5 is a view showing another pixel of the solid- 
state image pickup device; 

Fig. 16 is a view showing a schematic layout of a 
solid-state image pickup device according to the 
third embodiment; and 

Fig. 17 is a view showing an image pickup system 
using one of the solid-state image pickup devices 
of the first to third embodiments. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 5] The embodiments of the present invention will 
be described below. Before the descriptk>n, the techni- 
cal backgrounds of the present invention will be de- 
scribed. 

[0016] As the arrangement of one pixel of an solid- 
state image pickup device, an arrangement having a 
photodlode portion (PD), a transfer switch (TX), a float- 
ing diffusion (FD), a reset switch (RES), a reset power 
source (VR), a selection switch (SEL), an amplifier 
means (SF), an output portkxi (OUT), and a VDD power 
source (VDD) will be described. 

[0017] In this solid-state image pickup device, to in- 
crease the area of the photodlode portions (PD) for stor- 
ing charges after photoelectric conversion In the arrayed 
pixels, building members other than the photodlode por- 
tions (PD) must be mounted around the photodlode por- 
tions (PD) at high density. To increase the fill factor of 
the pixels, preferably the number of contacts is de- 
creased and ail pixels have equal diffusion regions. 
[001 8] From the above viewpoint, when a VDD power 
source is used as a reset power source, an arrangement 
shown in Fig. 2 is preferably used. If the reset power 
source (VR) is arranged independently ot the VDD pow- 
er source, an arrangement shown In Fig. 3 is preferably 
used. 

[0019] However, when the floating diffusion FD and 
the gate of the amplifier means (SF) are connected, the 
arrangement shown in Fig. 2 or 3 has the following dis- 
advantages. 

(1 ) In the arrangement shown in Fig. 2 or 3, the con- 
trol line of a signal (|>TX for controlling the transfer 
switch (TX), the control line of a signal <t)RES for 
controlling the reset switch (RES), and the control 
line of a signal ()>SEL for controlling the selection 
switch (SEL) extend in the horizontal direction (col- 
umn direction) between adjacent photodlode por- 
tions PD. 

To connect the floating diffusion (FD) and the 
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gate of the amplifier means (SF) without increasing 
the interval between the photodiode portions PD 
where the control lines extend, the floating diffusion 
and the gate of the amplifier means are connected 
by a multilayered interconnection running above the s 
gate of the reset switch (RES) or the gate of the se- 
lection switch (SEL). 

In this case, however, crosstalk from the signal 
<|>RES or (|)SEL to the floating diffusion (FD) poses 
a problem. 

(2) When an interconnection is to be formed while 
avoiding the gate of the reset switch RES or selec- 
tion switch SEL, it must be formed on the photodi- 
ode portions PD, which lowers the fill factor. 

(3) If the interconnection between the floating diffu- 
sion (FD) and the gate of the amplifier means (SF) 
is long, the FD capacitance increases to lower the 
sensitivity. 

[0Q20] The present invention has been made as a re- 
sult of extensive studies and examinations by the 
present inventors to solve the above problem while 
maintaining the arrangement shown in Fig. 2 or 3. 
[0021] The embodiments of the present invention will 
be described below. 

[0022] Throughout the drawings to be described be- 
low, suffices added to PD, TX. SEL, OUT, RES, SF, and 
FD indicate not members for transferring, outputting, 
and resetting signals from one photodiode portion PD 
but members arranged around one photodiode portion 
PD which will be normally recognized to be one pixel. 
[0023] The layout of a sensor of this type is shown in, 
e.g., Figs. 6 and 9 (CMOS sensor using a photogate) or 
Fig. 10 (CMOS sensor using a photodiode) in "CMOS 
Active Pixel Image Sensors for Highly Integrated Imag- 
ing Systems", IEEE Joumal of Solid-State Circuits, Vol. 
32, No. 2, February 1997. pp. 187 - 197. One pixel of a 
sensor of this type normally has an almost rectangular 
shape or a shape similar to a rectangle, and pixel build- 
ing members including a transfer switch TX and a reset 
switch RES are located around the photoelectric con- 
version portion such as a photodiode portion PD. 
Hence, In the present invention, an arrangement having 
a photodiode portion PD2, a transfer switch TX2, a float- 
ing diffusion FD2, a reset switch RES2, a selection 
switch SEL2. an amplifier means SF2, and an output 
portion OUT2, as shown in Fig. 4, 5, 7, or 12 etc., may 
be regarded as one pixel, so a signal may be output from 
the pixel having the photodiode portion PD2 using an 
amplifier means SF1 or SF3 of another pixel. 
[0024] Fig. 4 is a view showing a schennatic layout of 
the first embodiment of the present invention. This em- 
bodiment corresponds to the arrangement shown in Fig. 
2 which uses a VDD power source as a reset power 
source. In this embodiment, as shown in Fig. 4. to read 
out a signal from the photodiode portion PD2 using an 
amplifier means SF1 and an output portion OUT1 on the 
adjacent photodiode portion PD1 side, the floating dif- 



fusion FD2 around the photodiode portion PD2 is con- 
nected to the amplifier means SF1 on the photodiode 
portion PD1 side. 

[0025] In this arrangement, the interconnection is 
shorter than that when the floating diffusion FD2 and the 
gate of the amplifier means SF2 are connected, and the 
interconnection does not run above the gate of the reset 
switch RES2 or the gate of the selection switch SEL2. 
Consequently, problems (1 ) to (3) above can be solved. 
[0026] Figs. 5 and 6 are views showing the schematic 
layout shown in Fig. 4 more specifically. Fig. 5 shows a 
layout without a second aluminum layer as an upper in- 
terconnection. Fig. 6 shows a layout including a second 
aluminum layer as an upper interconnection. Figs. 5 and 
6 show only four pixels. Only a signal read from the pho- 
todiode portion PD2 will be described below, and this 
also applies to the remaining photodiode portions. 
[0027] As shown in Fig. 5, the transfer switch TX2, 
floating diffusion FD2, reset switch RES2, selection 
switch SEL2, amplifier means SF2, and output portion 
OUT2 surround around the photodiode portion PD2. A 
VDD power source which also serves as a reset power 
source is interposed between the reset switch RES2 
and the selection switch SEL2. A region indicated by a 
bold line in Fig. 5 is an active region. 
[0028] In this embodiment, the signal from the photo- 
diode portion PD2 is output not through the amplifier 
means SF2 and output portion OUT2 but through the 
amplifier means SF1 and output portion OUT1 arranged 
on the side of the photodiode portion PD1 arrayed on 
the same row. For this purpose, the floating diffusion 
FD2 on the photodiode portion PD2 side and the ampli- 
fier means SF1 on the photodiode portion PD1 side are 
connected using a polysilicon layer and a first aluminum 
layer The amplifier means SF1 and output portion 
OUT1 are formed in the same active region as that of 
the photodiode portion PD1. 

[0029] According to this embodiment, the intercon- 
nection between the floating diffusion FD and the am- 
plifier means SF shortens, and the interconnection is not 
formed above the gate of the reset switch RES or the 
gate of the selection switch SEL. In addition, in this em- 
bodiment, the Interconnection between the floating dif- 
fusion FD2 and the amplifier means SF1 runs between 
the control line of a signal <t)nSEL and the control line of 
a signal 4nRES to prevent the output signal from being 
influenced by the signal ((inSEL or 0nRES. as shown in 
Fig. 6. 

[0030] Fig. 7 is a view showing a schematic layout of 
the second embodiment of the present invention. This 
embodiment corresponds to the arrangement shown in 
Fig. 3 having a reset power source independently of a 
VDD power source. As shown in Fig. 7, in this embodi- 
ment, to output a signal from a photodiode portion PD2 
using an amplifier means (SF3) and output portion 
(OUTS) surrounding a photodiode portion PD3 in the di- 
agonal direction, a floating diffusion FD2 around the 
photodiode portion PD2 is connected to the amplifier 
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means SF3 around the photodiode portion PD3. 
[0031] In this arrangement, the interconnection short- 
ens and does not run above the gate of a reset switch 
RES2. so problems (1) to (3) above can be solved, as 
in the first embodiment, s 
[0032] In addition, according to this embodiment, 
even when the interconnection is formed on the control 
line ot a signal <^SEL using a multilayered interconnec- 
tion, no crosstalk is generated. More specifically, in this 
embodiment, even when the control line of the signal 
<|>SEL for controlling a selection switch (SEL) extends 
£ibove the floating diffusion F02, the control line is con- 
nected to not the selection switch SEL3 but the selection 
switch SEL2 on the next, upper row (a select pulse sig- 
nal is not applied to the selection switch SEL2), so no 
crosstalk is generated. 

[0033] Various modifications as will described below 
can be made for the second embodiment. 

(I) As shown in Fig. 8, the amplifier means SF and 
selection switch SEL are reversed. 

(II) As shown in Fig. 9, the transfer switch TX2, float- 
ing diffusion FD2, reset switch RES2, and reset 
power source VR are mounted on the upper side of 
the photodiode portion PD2, and the floating diffu- 
sion FD2 is connected to the amplifier meeins SF 
(not shown) on the upper row. 

(III) As shown in Fig. 10, the selection switch SEL, 
output portion OUT, VDD power source VDD, and 
amplifier means SF are kx;ated on the left side of 
the photodiode portion PD. 

(IV) As shown in Fig. 11 , the floating diffusion FD is 
located on the right side of the drawing, the arrange- 
ment of the transfer switch TX, floating diffusion FD, 
reset switch RES, and reset power source VR is re- 
versed to that in Fig. 7, and the floating diffusion FD 
is connected to the photodkxje portion PD on the 
lower side. 

[0034] In the above-described drawings, the photodi- 
ode portion PD has a rectangular shape. However, the 
photodiode portion PD need not always have this shape 
and can have any shape as far as the shape allows to 
maximize the amount of charges to be stored. 
[0035] Figs. 1 2 and 1 3 are views showing the layout 
in Fig. 7 more specifically. Fig. 1 2 shows a layout without 
a second aluminum layer as an upper interconnection. 
Fig. 1 3 shows a layout including a second aluminum lay- 
er as an upper interconnection. Figs. 1 2 and 1 3 show 
only four pixels. Only a signal read from the photodiode 
portion PD2 will be described below, and this also ap- 
plies to the remaining photodiode portions. 
[0036] As shown in Fig. 12, the transfer switch TX2, 
floating diffusion FD2, reset switch RES2, selection 
switch SEL2, amplifier means SF2. and output portion 
OUT2 are arranged around the photodiode portion PD2. 
A reset power source Vr and VDD power source are 
mounted adjacent to the reset switch RES2 and selec- 



tion switch SEL2. Two regions indicated by bold lines in 
Fig. 12 are active regions. 

[0037] In this embodiment, the signal from the photo- 
diode portion PD2 is output not through the amplifier 
means SF2 and output portion OUT2 but through the 
amplifier means SF3 and output portion OUT3 sur- 
rounding the photodiode portion PD3 in the diagonal di- 
rection. For this purpose, the floating diffusion FD2 
around the photodiode portion PD2 and the amplifier 
means SF3 around the photodiode portion PD3 are con- 
nected using a potysilicon layer and a first aluminum lay- 
er. 

[0038] According to this embodiment, the intercon- 
nection between the floating diffusion FD and the am- 
plifier means SF shortens, and the interconnection does 
not run above the gate of the reset switch RES or the 
gate of the selection switch SEL. 
[0039] In this embodiment, the gate of the selection 
switch SEL3 is connected to the control line of the signal 
<t>nSEL. For this reason, even when the control line of a 
signal ^n+ISEL extends above the floating diffusion 
FD2, the problem of crosstalk is not posed. 
[0040] Fig. 14 is a view showing the circuit arrange- 
ment of a pixel portion of the solid-state image pickup 
devices of the first and second embodiments. 
[0041] Fig. 1 4 shows a 4 X 4 pixel arrangement, and 
one pixel has the same arrangement as that shown in 
Fig. 1. 

[0042] The present invention is not limited to the pixel 
arrangement shown in Fig. 1 . As the third embodiment, 
a selection means may be connected between an am- 
plifier means and an output portion, as shown in Fig. 1 5. 
[0043] Fig. 16 is a view showing a schematic layout 
of a solid-state image pickup device having the pixel ar- 
rangement shown in Fig. 15. 

[0044] In the layout shown in Fig. 16, a VDD power 
source VDD and output portion OUT are reversed to 
those of the layout shown in Fig. 2. With this layout, the 
interconnection becomes shorter than that in connect- 
ing a floating diffusion FD2 and the gate of an amplifier 
means SF2, so the interconnectkjn does not run above 
the gate of a reset switch RES2 and the gate of a selec- 
tion switch SEL2. 

[0045] Fig. 1 7 is a view schematically showing, as the 
fourth embodiment, a solid-image pickup system using 
one of the solid-state image pickup devices described 
in the first to third embodiments. As shown in Fig. 17. 
the image of light incident through an optical system 71 
and an iris BO is formed on a solid-state inr^ge pickup 
device 72. The light information is converted into an 
electrical signal by a pixel array on the solid-state image 
pickup device 72 and output. The output signal is con- 
verted by a sigriat processing circuit 73 on the basis of 
a predetermined scheme and output. The processed 
signal is recorded or transferred by an information re- 
cording device in a recording systenrVcommunication 
system 74. The recorded or transferred signal is repro- 
duced by a reproducing system 77. The iris 80. solid- 
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state image pickup device 72, and signal processing cir- 
cuit 73 are controlled by a timing control circuit 75. The 
optical system 71 , timing control circuit 75, recording 
system/communication system 74, and reproducing 
system 77 are controlled by a system control circuit 76. 
[0046] As has been described above, according to the 
first to fourth embodiments, the interconnection be- 
tween the floating diffusion (FD) and the amplifier 
means (SF) shortens, and the interconnection does not 
run above the gate of the reset means (RES) and the 
gate of the selection means (SEL). Since no crosstalk 
is generated from the signal i))RES or (|>SEL, a solid-state 
image pickup device having a high fill factor and sensi- 
tivity and an image pickup system using the device can 
be obtained. 

[0047] Many widely different embodiments of the 
present invention may be constructed without departing 
from the spirit and scope of the present invention. It 
should be understood that the present invention is not 
limited to the specific embodiments described in the 
specificatkxi, except as defined in the appended claims. 



Claims 

1. A solid-state Image ptokup device comprising: 

a photoelectric conversion portion; 
charge transfer means for transferring signal 
charges generated in said photoelectric con- 
versbn portion; and 

amplifier means for amplifying a signal corre- 
sponding to the signal charges transferred from 
said charge transfer means and outputting the 
signal. 

wherein a plurality of photoelectrk: conversion 
portions, a plurality of charge transfer means, 
€ind a plurality of amplifier means are arranged 
in row or/and column directions, and 
said charge transfer means and said amplifier 
means which are ckDsest to each other are con- 
nected. 

2. A solid-state image pickup device comprising: a plu- 
rality of photoelectric conversion portions arranged 
in row and column directions; 

charge transfer means for transferring signal 
charges generated in said photoelectric con- 
versk^n portions, said charge transfer means 
being arranged in the row and column direc- 
tions in correspondence with said photoelectric 
conversion portions; 

reset means for resetting said charge transfer 
means or said charge transfer means and said 
photoelectric conversion portions correspond- 
ing to sakJ charge transfer means, said reset 
means being arranged on one side of an array 



direction of said charge transfer means; and 
amplifier means for amplifying a signal corre- 
sponding to the signal charges transferred from 
said charge transfer means, said amplifier 
s means being arranged on the other side of the 

array directnn of said charge transfer means. 

3. A device according to claim 2, wherein said photo- 
electric conversion portion and said charge transfer 
10 means are formed in an active region, and said am- 
plifier means is formed in another active regk>n in- 
cluding another photoelectric conversion portion 
adjacent to said photoelectric conversion portion. 

15 4. A device according to claim 2, wherein selection 
means for selecting said amplifier means to supply 
a voltage are arranged to be adjacent to said am- 
plifier means on the other side of the array direction 
of saM charge transfer means, and the voltage and 

20 a reset voltage to be supplied to saki reset means 
are supplied from a common power source. 

5. A device according to claim 3. wherein selection 
means for selecting said amplifier means to supply 

25 a voltage are arranged to be adjacent to said am- 
plifier means on the other side of the array direction 
of satd charge transfer means, and the voltage and 
a reset voltage to be supplied to satd reset means 
are supplied from a common power source. 

30 

6. A solid-state image pickup device comprising: a plu- 
rality of photoelectric conversion portions arranged 
in row and column directions; 

3S charge transfer means for transferring signal 

charges generated in said photoelectric con- 
version portions; and 

reset means for resetting said charge transfer 
means or said charge transfer means and said 
40 photoelectric conversion portions, said charge 

transfer means and said reset means being ar- 
ranged in one o1 the row and column directions 
around said photoelectric conversion portions; 
and 

45 amplifier means for amplifying a signal corre- 

sponding to the signal charges transferred from 
one photoelectric conversion portion and out- 
putting the signal, said amplifier means being 
arranged in the other direction different from the 
50 one direction of said one photoelectric conver- 

sion portion around which said charge transfer 
means and said reset means are arranged or 
in the other direction around another photoe- 
lectric conversion portion in a diagonal direc- 
ts tion, wherein said amplifier means is arranged 
on a side closest to said one photoelectric con- 
version portion. 
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7. A device according to claim 6. further comprising 
selection means, arranged adjacent to said ampli- 
fier means of each photoelectric conversion portion, 
for selecting said amplifier means to supply a volt- 
age, and s 

between one photoelectric conversion portion 
array in the one direction including said one photo- 
electric conversion portion and another photoelec- 
trie conversion portion array in the one direction in- 
cluding said other photoelectric conversion portion, to 
a first control line for controlling each charge trans- 
fer means of said one photoelectric conversion por- 
tion array, a second control line for controlling each 
reset means, and a third control line for controlling 
said selection means of photoelectric conversion is 
portion arrays other than said one photoelectric 
conversion portion array are arranged. 

8. An image pickup system comprising: 

20 

(A) a solid-state image pickup device including: 

(a) a photoelectric conversion portion; 

(b) charge transfer means for transferring 
signal charges generated In said photoe- 2S 
lectric conversion portion; and 

(c) amplifier means for amplifying a signal 
corresponding to the signal charges trans- 
ferred from said charge transfer means 
and outputting the signal. 30 

wherein a plurality of photoelectric con- 
versbn portions, a plurality of charge transfer 
means, and a plurality of amplifier means are 
arranged in row or/and column directions, and 
said charge transfer means and said amplifier 
means which are ck>sest to each other are con- 
nected, and 

(B) a signal processing circuit for processing 

the signal output from said sotkd-state image 40 
pickup device. 
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FIG. 7 
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FIG. 9 
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FIG. 11 
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FIG. 13 
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FIG. 16 
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